Introduction
============

Primary testicular lymphoma (PTL) is an uncommon and aggressive form of extranodal non-Hodgkin lymphoma (NHL) ([@b1-ol-0-0-10595]). PTL is the most common testicular malignancy in men \>60 years of age ([@b2-ol-0-0-10595]). PTL accounts for \<5% of testicular malignancies and 1--2% of NHL ([@b3-ol-0-0-10595]). Overall, 60--79% of patients present with an early stage of disease (stage I/II), but the outcome is poor ([@b4-ol-0-0-10595]). In recent years, immunotherapy has become a promising and effective treatment strategy for several types of malignancy.

Programmed cell death-ligand 1 (PD-L1), also known as B7-H1 or CD274, is an inhibitory ligand of programmed cell death 1 (PD-1). PD-L1 is expressed on the surface of tumor cells, T cells and other immune cells ([@b5-ol-0-0-10595],[@b6-ol-0-0-10595]). The binding of PD-L1 to PD-1 suppresses the activation and effector function of T cells, thereby inducing T-cell exhaustion and functioning as a crucial checkpoint in the regulation of cellular and humoral immune responses ([@b7-ol-0-0-10595]--[@b9-ol-0-0-10595]). Targeting the PD-1/PD-L1 signaling pathway has marked clinical therapeutic efficacy, not only in solid tumors ([@b10-ol-0-0-10595]) but also in Hodgkin lymphoma and NHL ([@b11-ol-0-0-10595],[@b12-ol-0-0-10595]).

PTL, characterized by tumors arising in an immune-privileged site and under the selective pressure of immune surveillance, may develop an immune escape phenotype ([@b13-ol-0-0-10595]). Furthermore, a nascent PTL clone may benefit from developing in an immune-privileged site behind the blood-testis barrier ([@b14-ol-0-0-10595]). Genetic alterations in 9p24.1, resulting in increased expression of PD-L1, have been demonstrated in PTL ([@b15-ol-0-0-10595]). Diffuse large B cell lymphoma (DLBCL), the predominant histopathological type of PTL, accounts for 80--98% of PTL cases ([@b16-ol-0-0-10595]). Previous studies have reported the expression of PD-L1 in DLBCL ([@b17-ol-0-0-10595],[@b18-ol-0-0-10595]); however, studies of PD-L1 expression in primary testicular DLBCL (PT-DLBCL) are lacking. In the present study, the expression of PD-L1 in PT-DLBCL was investigated retrospectively. Using a well-annotated cohort of patients, the immunohistochemical expression of PD-L1 on tumor cells and in the tumor microenvironment (TME) was evaluated, and its association with clinical data was analyzed.

Materials and methods
=====================

### Patients and samples

In total, 30 patients, aged 33--66 years, were diagnosed with PT-DLBCL at Peking University First Hospital (Beijing, China) between August 2006 and July 2017, and were included in the present study. Patients with clear pathological diagnosis and complete clinical data were included in the study, and patients whose pathological diagnosis was not PT-DLBCL and whose clinical data were incomplete were excluded. All patients underwent orchiectomy for pathological diagnosis. Formalin-fixed paraffin-embedded blocks from 30 PT-DLBCL specimens were retrieved from the Department of Urological Pathology, Peking University First Hospital. Clinicopathological and follow-up data were collected and entered into a database. The Ann Arbor staging classification system was used for staging, and the International Prognostic Index (IPI) was used for risk stratification ([@b14-ol-0-0-10595]). The algorithm of Hans *et al* ([@b19-ol-0-0-10595]) was used to determine germinal center or non-germinal center classification. Immunohistochemistry was used to determine the expression of B cell leukemia 2 (BCL-2). BCL-2 expression was assessed by BCL-2 score. The scoring criteria were: 0 points (no lymphoma cells stained); 1 point (1--10% stained lymphoma cells); 2 points (11--30%); 3 points (31--70%); and 4 points (\>70%) ([@b20-ol-0-0-10595]). Pathologists determined the BCl-2 score as part of the postoperative pathology to determine PT-DLBCL diagnosis, and the BCL-2 scores were collected from postoperative pathology reports of the patients. Overall survival (OS) was calculated from the time of diagnosis to the time of mortality or the last follow-up. Progression-free survival (PFS) was calculated from the time of diagnosis to the time of disease progression, mortality or the last follow-up. The study was approved by the Ethics Committee of Peking University First Hospital \[(Beijing, China); ethics no., 2018 (197)\]. A waiver of written informed consent was granted from the Ethics Committee of Peking University First Hospital, since the study was a retrospective analysis of routine data.

### Immunohistochemistry

All tumor specimens were acquired by orchiectomy prior to chemotherapy and radiotherapy (RT). The expression of PD-L1 in the PT-DLBCL samples was evaluated according to standard immunohistochemistry protocols. Briefly, 4 µm-thick sections from formalin-fixed paraffin-embedded specimens were deparaffinized in xylene, rehydrated in decreasing concentrations of ethanol (100, 95, 95 and 85%) and washed in distilled water. Heat-induced antigen retrieval at 120°C for 20 min was performed with Tris-EDTA buffer (pH 8.0). Following the use of 3% hydrogen peroxidase to block endogenous peroxidase, sections were incubated with 10% normal blocking serum in Tris-buffered saline at room temperature for 20 min. The sections were then incubated with anti-human PD-L1 rabbit monoclonal antibody (1:50; E1L3N; Cell Signaling Technology, Inc., Danvers, MA, USA) at 4°C for 16 h, followed by incubation with the secondary antibody (goat anti-rabbit IgG/HRP polymer; PV-6001; OriGene Technologies, Inc., Beijing, China) at 37°C for 40 min. Next, the sections were counterstained with hematoxylin at room temperature for 3 min, dehydrated, covered with a coverslip and viewed under a light microscope (magnification, ×40).

A total of two independent pathologists assessed the expression of PD-L1 on tumor cells and the expression of PD-L1 in the TME, without any prior knowledge of the clinical data of this cohort.

Positive PD-L1 expression on tumor cells was defined as ≥5% of lymphoma cells exhibiting distinct membranous and/or cytoplasmic staining for PD-L1, regardless of the PD-L1-positivity of nonmalignant stromal cells. Positive PD-L1 expression in the TME was defined as positive staining of stromal cells representing ≥20% of the total tissue ([@b18-ol-0-0-10595]).

### Statistical analysis

The experiment was repeated 3 times. The data were expressed as the mean ± standard deviation or n (%) as appropriate. Patients were divided into subgroups according to the expression of PD-L1 on tumor cells or the expression of PD-L1 in the TME (positive or negative). The association of PD-L1 expression with clinicopathological characteristics was examined using Fisher\'s exact test. Survival curves for OS and PFS were prepared using the Kaplan-Meier method and analyzed using the log-rank test. SPSS software (version 14.0; SPSS, Inc., Chicago, IL, USA) was used for the statistical analysis of all data, and P\<0.05 was considered to indicate a statistically significant difference.

Results
=======

### Patient characteristics

The demographic and clinicopathological characteristics are presented in [Table I](#tI-ol-0-0-10595){ref-type="table"}. The study included 30 patients with a mean age of 62.2±15.0 years (range, 33--66 years). Of these patients, 14 (46.7%) had PTL in the left testicle, 12 (40.0%) patients had PTL in the right testicle and 4 (13.3%) patients had PTL in both testicles. Lactate dehydrogenase (LDH) was assessed in 21 patients, and 6 (28.6%) had increased levels; β~2~-microglobulin (β2-MG) was assessed in 13 patients, and 5 (38.5%) had increased levels; 4 (13.3%) of the 30 patients had B symptoms, including unexplained fever, drenching night sweats and weight loss \>10% of normal body weight; 10 (33.3%) had advanced-stage (stage III/IV) disease; and 14 (46.7%) had an IPI ≥3. Inguinal orchiectomy was performed as a diagnostic procedure and initial treatment, and DLBCL was confirmed in all 30 patients following histopathological examination. Of 19 patients that were assessed for subtype, nine (47.4%) had germinal center B cell-like (GCB) subtype disease and 10 (52.6%) had non-GCB subtype disease. BCL-2 expression was assessed in 15 patients, with scores of 2--3 in 6 (40.0%) patients.

### Treatments and outcomes

The final follow-up date was July 2018. The median follow-up time following orchiectomy was 23.5 months (range, 2--143 months). Disease progression occurred in 10 (33.3%) patients; among these patients, one experienced central nervous system (CNS) relapse, and one experienced contralateral testis relapse. Overall, 11 (36.7%) patients succumbed. Following orchiectomy, 23 (76.7%) patients received chemotherapy, including a doxorubicin-containing regimen in all 23 patients and a rituximab-containing regimen in 15 patients. The median number of cycles was 6 (range, 1--8). A total of 11 patients received RT; 9 of these received RT at the contralateral testis alone, and 2 received RT at the contralateral testis and the abdominal lymph nodes. A total of 18 patients received CNS prophylaxis. In total, 10 patients received multimodal therapy (surgery+chemotherapy+radiotherapy+CNS prophylaxis) ([Table II](#tII-ol-0-0-10595){ref-type="table"}).

### PD-L1 expression on tumor cells and in the TME

Among the 30 patients with PT-DLBCL, positive PD-L1 expression on tumor cells was detected in 20 (66.7%), and a lack of PD-L1 expression on tumor cells was detected in 10 (33.3%). Positive PD-L1 expression in the TME was detected in 13 patients (43.3%), and a lack of PD-L1 expression in the TME was detected in 10 patients (56.7%; [Fig. 1](#f1-ol-0-0-10595){ref-type="fig"}). Among the 19 patients assessed for subtype, positive PD-L1 expression on tumor cells was detected in 5 (55.6%) with the GCB subtype, and a lack of PD-L1 expression on tumor cells was detected in 4 (44.4%) with the GCB subtype. Positive PD-L1 expression in the TME was detected in 3 patients (33.3%) with the GCB subtype, and a lack of PD-L1 expression in the TME was detected in 6 patients (66.7%) with the GCB subtype. Positive PD-L1 expression on tumor cells was detected in 8 patients (80.0%) with the non-GCB subtype, and a lack of PD-L1 expression on tumor cells was detected in 2 patients (20.0%) with the non-GCB subtype. Positive PD-L1 expression in the TME was detected in 5 patients (50.0%) with the non-GCB subtype, and a lack of PD-L1 expression in the TME was detected in 5 patients (50.0%) with the non-GCB subtype ([Fig. 2](#f2-ol-0-0-10595){ref-type="fig"}).

### Association of PD-L1 expression with clinicopathological characteristics

Overall, early-stage (stage I/II) and advanced-stage (stage III/IV) disease was identified in 20 (66.7%) and 10 (33.3%) patients, respectively. PD-L1 expression on tumor cells was significantly higher in patients at an early stage compared with those at an advanced stage (16/20, 80.0% vs. 4/10, 40.0%; P=0.045), and there was a significant difference in PD-L1 expression in the TME between these two groups (60.0 vs. 10.0%; P=0.017). IPIs \<3 and ≥3 were identified in 16 (53.3%) and 14 (46.7%) patients, respectively. PD-L1 expression on tumor cells was significantly higher in patients with an IPI \<3 compared with patients with an IPI ≥3 (87.5 vs. 42.9%; P=0.019); however, there was no significant difference in PD-L1 expression in the TME between these two groups (50.0 vs. 35.7%; P=0.484). According to the postoperative pathological results, 9 (47.4%) patients had a GCB subtype, and 10 (52.6%) patients had a non-GCB subtype. No significant differences were observed between the subtypes in terms of PD-L1 expression on tumor cells or in the TME (P=0.35 and 0.65, respectively). In addition, age, laterality, B symptoms, LDH level, β2-MG level and BCL-2 expression were not significantly associated with PD-L1 expression on either tumor cells or in the TME ([Table III](#tIII-ol-0-0-10595){ref-type="table"}).

### Association of PD-L1 expression with PFS and OS

The median follow-up time after orchiectomy was 23.5 months (range, 2--143 months). During this time, 10 (33.3%) patients experienced disease progression, and 11 (36.7%) patients succumbed. A Kaplan-Meier analysis indicated that PD-L1 expression on tumor cells was not associated with PFS (P=0.763) or OS (P=0.531; [Fig. 3A and B](#f3-ol-0-0-10595){ref-type="fig"}) and that PD-L1 expression in the TME was not associated with PFS (P=0.572) or OS (P=0.934; [Fig. 3C and D](#f3-ol-0-0-10595){ref-type="fig"}). Following division of the patients into subgroups (GCB subtype and non-GCB subtype), a Kaplan-Meier analysis revealed that PD-L1 expression was not associated with PFS or OS in the GCB subtype subgroup or in the non-GCB subtype subgroup ([Fig. S1](#SD1-ol-0-0-10595){ref-type="supplementary-material"}). Following division of the patients into subgroups according to BCL-2 expression, a Kaplan-Meier analysis also revealed that PD-L1 expression was not associated with PFS or OS in the subgroups with BCL-2 expression scores of 0--1 and BCL-2 expression scores of 2--3 ([Fig. S2](#SD1-ol-0-0-10595){ref-type="supplementary-material"}). However, the Kaplan-Meier analysis demonstrated that an early stage of disease was associated with longer PFS (P=0.019) and OS (P=0.016; [Fig. 3E and F](#f3-ol-0-0-10595){ref-type="fig"}). In the multivariate Cox model adjusting for clinical stage, PD-L1 expression on tumor cells or in the TME was not an independent risk factor for PFS or OS.

Discussion
==========

Previous studies have demonstrated that PD-L1 is expressed in various types of cancer, including DLBCL, and correlates with both favorable and unfavorable prognoses ([@b21-ol-0-0-10595],[@b22-ol-0-0-10595]). In a previous study on DLBCL, PD-L1 expression on tumor cells or in the TME was reported to correlate with pathological tumor stage, grade and prognosis ([@b17-ol-0-0-10595]). DLBCL is the predominant histopathological type of PTL, and PD-L1 overexpression in DLBCL has been reported previously ([@b23-ol-0-0-10595]). Therefore, whether the clinical significance of PD-L1 expression in DLBCL can be equally applied in PT-DLBCL remains unknown and warrants further study. To the best of our knowledge, the present study is the first to investigate the association of PD-L1 expression with clinicopathological characteristics and oncological outcomes in patients with PT-DLBCL. PD-L1 can be expressed on both tumor cells and tumor-infiltrating immune cells ([@b24-ol-0-0-10595]). PD-L1 expression is induced endogenously by genetic aberrations or oncogenic signaling, and exogenously by cytokines secreted by immune cells ([@b25-ol-0-0-10595]). However, the underlying molecular mechanism of PD-L1 expression in PT-DLBCL is unclear and requires further investigation.

Of particular note is the threshold for identifying PD-L1 positivity, which has varied widely. In the present study, 5% was used as the cut-off for PD-L1 positivity on tumor cells, and 20% as the cut-off for PD-L1 positivity in the TME, in accordance with a previous study ([@b18-ol-0-0-10595]). Among the 30 patients with PT-DLBCL included in the present study, 67% patients were positive for PD-L1 on tumor cells and 43% were positive for PD-L1 in the TME. To put these results into context, they were compared with those of published studies concerning PD-L1 expression in DLBCL. According to the reviewed literature, the expression rates of PD-L1 on tumor cells and in the TME fluctuated from 26 to 75% and from 30 to 66%, respectively ([@b26-ol-0-0-10595],[@b27-ol-0-0-10595]). The results from the present study were comparable with those observed in previous studies. Several studies have investigated the expression of PD-L1 in DLBCL using other standards. Kiyasu *et al* ([@b17-ol-0-0-10595]) reported that the rates of positive PD-L1 expression on tumor cells and in the TME were 10.5 and 15.3% using thresholds of 30.0 and 20.0%, respectively. Xing *et al* ([@b28-ol-0-0-10595]) reported that the rates of positive PD-L1 expression on tumor cells and in the TME were 16.0 and 27.0% using thresholds of 30.0 and 5.0%, respectively. The higher rates of PD-L1 expression in our cohorts may be due to the nature of testicles as immunologically privileged sites, or to differences in race, sample size, antibody type, immunohistochemical detection system and experimental standards.

The results of the present study indicated that patients with an early stage of disease (stage I/II) presented with higher PD-L1 expression on tumor cells compared with those at an advanced stage (stage III/IV). The results also indicated that patients at an early (stage I/II) presented with higher PD-L1 expression in the TME than those at an advanced stage (stage III/IV). Furthermore, it was observed that patients with a low IPI presented with higher PD-L1 expression on tumor cells compared with those with a high IPI. However, no significant differences were observed in PD-L1 expression on tumor cells or in the TME between subtypes. Pollari *et al* ([@b27-ol-0-0-10595]) reported that patients with PTL with limited stage I--II disease presented with higher PD-L1 expression in the TME compared with those with advanced stage III--IV disease. Pollari *et al* ([@b27-ol-0-0-10595]) also described how PD-L1 is also expressed on tumor-infiltrating non-malignant cells, primarily macrophages, and PD-1 is expressed on tumor-infiltrating lymphocytes (TILs). The interaction of PD-L1^+^ macrophages and PD-1^+^ TILs may modify the TME and promote an antitumor immune response. Ishii *et al* ([@b21-ol-0-0-10595]) reported that the high expression of PD-L1 on tumor cells was correlated with an early disease stage in patients with small cell lung cancer. However, the majority of studies concerning PD-L1 expression have revealed that PD-L1 expression on tumor cells is associated with an unfavorable prognosis ([@b17-ol-0-0-10595],[@b18-ol-0-0-10595],[@b22-ol-0-0-10595]). The mechanism is as follows: The PD-L1 expression on tumor cells can lead to T-cell exhaustion and a state of non-responsiveness, and can enable tumor cells to escape the immune response ([@b29-ol-0-0-10595],[@b30-ol-0-0-10595]). In PT-DLBCL, there are PD-L1-positive tumor cells, PD-L1-positive macrophages and PD-1-positive TILs, indicating that the PD-1/PD-L1 signaling pathway is much more complex ([@b27-ol-0-0-10595]). Nevertheless, the mechanism underlying the reciprocal effects remains unclear and requires further investigation.

To date, studies on the prognostic impact of PD-L1 expression in DLBCL have concentrated on forms of the disease other than PTL. Kiyasu *et al* ([@b17-ol-0-0-10595]) were the first to report that PD-L1 expression on tumor cells is associated with a shorter OS in patients with DLBCL. Hu *et al* ([@b18-ol-0-0-10595]) reported that PD-L1 expression predicts poor survival in patients with DLBCL in China. However, the present study did not identify that PD-L1 expression in tumor cells or in the TME was associated with PFS or OS in patients with PT-DLBCL.

There are several limitations to the present study. First, this was a single-center retrospective study with a small sample size of 30 patients; therefore, prospective studies with more patients are warranted to validate the status and prognostic value of PD-L1 expression in patients with PT-DLBCL. Secondly, immunohistochemistry is a semiquantitative technique and is influenced by multiple factors, such as antibody concentrations and cut-off criteria. However, positive and negative control slides were used in the present study to ensure the reliability of the protocol used. Thirdly, because the ideal treatment for PTL-DLBCL remains under debate, the patients in the present study received a variety of treatments, which made it difficult to identify relevant prognostic factors.

In conclusion, PD-L1 is differentially expressed in tumor cells and in the TME in PT-DLBCL. No significant association was identified with age, laterality, B symptoms, LDH, β2-MG, GCB subtype or BCL-2 expression. However, PD-L1 expression in tumor cells and in the TME was higher in patients at an early stage of disease compared with in those at an advanced stage, and PD-L1 expression on tumor cells was higher in patients with a low IPI compared with those with a high IPI. Furthermore, PD-L1 expression on tumor cells and in the TME was not associated with PFS or OS.
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![Immunohistochemical staining of PD-L1. (A) Positive expression and (B) lack of expression of PD-L1 in tumor cells; (C) positive expression and (D) lack of expression of PD-L1 in the TME. Magnification, ×40. PD-L1, programmed cell death ligand-1; TME, tumor microenvironment.](ol-18-03-2670-g00){#f1-ol-0-0-10595}

![Immunohistochemical staining of PD-L1. (A) Positive expression and (B) lack of expression of PD-L1 in tumor cells in patients with the GCB subtype. (C) Positive expression and (D) lack of expression of PD-L1 in the TME in patients with the GCB subtype. (E) Positive expression and (F) lack of expression of PD-L1 in tumor cells in patients with the non-GCB subtype. (G) Positive expression and (H) lack of expression of PD-L1 in the TME in patients with the non-GCB subtype. Magnification, ×40. PD-L1, programmed cell death ligand-1; TME, tumor microenvironment; GCB, germinal center B cell-like; non-GCB, non-germinal center B cell-like.](ol-18-03-2670-g01){#f2-ol-0-0-10595}

![Association of PD-L1 expression with PFS and OS. (A) Association between PD-L1 expression on tumor cells and PFS in patients with PT-DLBCL. (B) Association between PD-L1 expression on tumor cells and OS in patients with PT-DLBCL. (C) Association between PD-L1 expression in the TME and PFS in patients with PT-DLBCL. (D) Association between PD-L1 expression in the TME and OS in patients with PT-DLBCL. (E) Association between clinical stage and PFS in patients with PT-DLBCL. (F) Association between clinical stage and OS in patients with PT-DLBCL. PFS, progression free survival; PT-DLBCL, primary testicular-diffuse large B cell lymphoma; OS, overall survival; TME, tumor microenvironment; PD-L1, programmed cell death ligand-1.](ol-18-03-2670-g02){#f3-ol-0-0-10595}

###### 

Demographic and clinicopathological characteristics of 30 patients with primary testicular diffuse large B cell lymphoma.

  Variable                                                    n (%)
  ----------------------------------------------------------- -----------
  Age, years                                                  
    ≤60                                                       12 (40.0)
    \>60                                                      18 (60.0)
  Laterality                                                  
    Left                                                      14 (46.7)
    Right                                                     12 (40.0)
    Bilateral                                                 4 (13.3)
  LDH^[a](#tfn1-ol-0-0-10595){ref-type="table-fn"}^, U/l      
    ≤245                                                      15 (71.4)
    \>245                                                     6 (28.6)
  β2-MG^[b](#tfn2-ol-0-0-10595){ref-type="table-fn"}^, mg/l   
    ≤2.52                                                     8 (61.5)
    \>2.52                                                    5 (38.5)
  Clinical stage                                              
    I--II                                                     20 (66.7)
    III--IV                                                   10 (33.3)
  IPI                                                         
    \<3                                                       16 (53.3)
    ≥3                                                        14 (46.7)
  GCB subtype^[c](#tfn3-ol-0-0-10595){ref-type="table-fn"}^   
    Non-GCB                                                   10 (52.6)
    GCB                                                       9 (47.4)
  BCL-2 scored                                                
    0-1                                                       9 (60.0)
    2-3                                                       6 (40.0)

The data of 9 patients were missing

the data of 17 patients were missing

the data of 11 patients were missing; dthe data of 15 patients were missing. LDH, lactate dehydrogenase; β2-MG, β~2~-microglobulin; GCB, germinal center B cell-like; BCL-2, B cell leukemia 2; IPI, International Prognostic Index.

###### 

Treatments and outcomes of 30 patients with primary testicular diffuse large B cell lymphoma.

  Variable                                                                 n (%)
  ------------------------------------------------------------------------ -----------
  Chemotherapy                                                             
    No                                                                     7 (23.3)
    Yes                                                                    23 (76.7)
  Rituximab^[a](#tfn4-ol-0-0-10595){ref-type="table-fn"}^                  
    No                                                                     8 (34.8)
    Yes                                                                    15 (65.2)
  Radiotherapy                                                             
    No                                                                     19 (63.3)
    Yes                                                                    11 (36.7)
  CNS prophylaxis                                                          
    No                                                                     12 (40.0)
    Yes                                                                    18 (60.0)
  Multimodal therapy (surgery+chemotherapy+radiotherapy+CNS prophylaxis)   
    No                                                                     20 (66.7)
    Yes                                                                    10 (33.3)
  Disease progression                                                      
    No                                                                     20 (66.7)
    Yes                                                                    10 (33.3)
  Mortality                                                                
    No                                                                     19 (63.3)
    Yes                                                                    11 (36.7)

n=23 (patients who had received chemotherapy). CNS, central nervous system.

###### 

Association between PD-L1 expression and clinicopathological characteristics in 30 patients with primary testicular diffuse large B cell lymphoma.

                                                              PD-L1 expression in tumor cells, n        PD-L1 expression in tumor microenvironment, n             
  ----------------------------------------------------------- ------------------------------------ ---- ----------------------------------------------- ---- ---- ---------
  Age, years                                                                                            0.694                                                     \>0.999
    ≤60                                                       3                                    9                                                    7    5    
    \>60                                                      7                                    11                                                   10   8    
  Laterality                                                                                            0.127                                                     0.733
    Left                                                      7                                    7                                                    9    5    
    Right                                                     3                                    9                                                    6    6    
    Bilateral                                                 0                                    4                                                    2    2    
  B symptoms                                                                                            0.584                                                     0.113
    No                                                        8                                    18                                                   13   13   
    Yes                                                       2                                    2                                                    4    0    
  LDH^[a](#tfn5-ol-0-0-10595){ref-type="table-fn"}^, U/l                                                0.262                                                     \>0.999
    ≤245                                                      5                                    10                                                   7    8    
    \>245                                                     0                                    6                                                    3    3    
  β2-MG^[b](#tfn6-ol-0-0-10595){ref-type="table-fn"}^, mg/l                                             \>0.999                                                   \>0.999
    ≤2.52                                                     2                                    6                                                    4    4    
    \>2.52                                                    2                                    3                                                    3    2    
  Clinical stage                                                                                        0.045                                                     0.017
    I--II                                                     4                                    16                                                   8    12   
    III--IV                                                   6                                    4                                                    9    1    
  IPI                                                                                                   0.019                                                     0.484
    \<3                                                       2                                    14                                                   8    8    
    ≥3                                                        8                                    6                                                    9    5    
  GCB subtype^[c](#tfn7-ol-0-0-10595){ref-type="table-fn"}^                                             0.35                                                      0.650
    Non-GCB                                                   2                                    8                                                    5    5    
    GCB                                                       4                                    5                                                    6    3    
  BCL-2 score^[d](#tfn8-ol-0-0-10595){ref-type="table-fn"}^                                             \>0.999                                                   0.315
    0-1                                                       3                                    6                                                    3    6    
    2-3                                                       2                                    4                                                    4    2    

The data of 9 patients were missing

the data of 17 patients were missing

the data of 11 patients were missing

the data of 15 patients were missing. PT-DLBCL, primary testicular diffuse large B cell lymphoma; LDH, lactate dehydrogenase; β2-MG, β~2~-microglobulin; GCB, germinal center B cell-like; BCL-2, B cell leukemia 2; IPI, International Prognostic Index. B symptoms were defined as unexplained fever, drenching night sweats and weight loss \>10% of normal body weight.
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